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Improved Experiment for lodination of Acetone Based on Smartphone
Reactor

Yue Zhang, Haiying Yu, Junsheng Hao *, Yue Jiang, Ziwei Wang, Bing Huang
National Demonstration Center for Experimental Chemistry Education, School of Chemistry and Chemical Engineering,
Shanxi University, Taiyuan 030006, China.

Abstract: In the traditional “acetone iodination” experiment, there are problems such as corrosion, irritation caused
by HCI volatilization, and inconsistent temperature or time between the spectrophotometric test and the actual reaction
process. These problems are inevitably encountered and have not been effectively addressed. With a focus on these
problems, the improved experiment presented a colorimetric analysis system based on a smartphone and new glass
reactor; the test method was also proposed. The improved experiment avoids instrument corrosion, human body
stimulation caused by HCI, improves the accuracy of the experimental data, and is helpful for students to gain
theoretical and experimental expertise on the Lambert-Beer law and its offset phenomenon. In addition, since a
spectrophotometer is not required, the improved experiment is easier to popularize and more interesting. It also
provides a new strategy for online experimental teaching under difficult conditions such as the epidemic.
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I, WROGEEASAREIER, A LLORUE XS LI (8] O HERf I o (3) H T Joi2ont b o o S ROVt AT 4, I
SRS TR U B Y SIRE B O SR I 25 R AR BRI . (4) NIRRT, BRER S S
BUSLIH IR STWEME . REES ME . (5) 2t AR, FRRIE R A
A BIE M. (6) NIRIESAAA LW ERAERR], 12 BIEHAE25 °CRHEAT .« SRTT %R B2 T i 1H iR
KU AE L AL IR EOR . S ONIAESS °C N IEATINY,  SNIRAES—8 min Py REZFLTE th, DA b A 2T 4518
IR AR GE . T r X A TR Al A S B PO B8 1 28 408 HH R 5K

X P I A S I S 36 R A A 0 B AR TR, BRATTAE vt B B e B s i B, M TR T
RETHLRI L ORI R GE, FFe TR I T3, SAEGEsEIa bl ot i o e A s 7 S 56: A
AUUNRF R (1) PRI SN AE B8 S N A 2EAT AP HUG S RORZSREAT 1 S8 JRU A,
ISR PR AR A /K P2 ] o 122 AR R 17 A G5 SIE 06 v DR B S R A 8 3 ol AR E A — B R, B T
FRA% At SR IR AX A AN S N AR, B I RE PR D T SN B A AR L. (2) I FHLSE
ISR S B AR R AR AL, Sl S 6 K Hls A vEE R R 8 T R O 52 B S s e B3 R RS — BUi I
Ao (3) KB RGBS B S BUK L SCHL, Ll 13k T ORI BR B i . (4) @ B EiEEN
BAEE, (EPRm SEIEIR R A R, R A E 0 WO ' BV 52 1 70 M ) SR B B AR

1 KRS
1.1 SERFEHE
1.1.1 BRI N 28 B
P BAL s B A — AN R SN, HE A R VA

o + O
H - +
)J\ + ) == )}\ + 1 +H (D)
HsC CHj; HsC CHoyl
BB B I S S 2 T R A -
—dCw/dt = kC)ringC)ﬁ&Cim (2)

H)i

HARAR N IELEE: Coms Cus Cof AINWEE . EE T AR EZE@molL™); x. yv 220 HIAREE
PIBR S SRR R % O £ A -
1g(—dCi/df) = Igk + x1gCuum + ylgC + z1gCi (3)
SEEG R, MR LTS xR R R R TC S, (H A5 i P A AR Ik
FEVIM R, Wz = 0o [EECr CalRFEAA, BBChwmKEE, FHWE AH N IR A A 2R 1R B IE %
(—=dCw/dr). Pllg(—dCu/dO)WgCrimfE B, PR ELRI AR xE. FHE, REFCum. CalkEAZ,
B CoiRFE, W] LIS Ry fE
MRAE (), BRI E . O I 28 A B A v DL o 2 ke, 0 e i B 2R A T [
S, S E S — VIR E N IIAE . MR35 Arrhenius 7 FE, I R BIEHAEE, -
1.1.2 ETEMERGBEER LT
TEALZ T eb s AT DU B2 e [ R 3 SR Ml o s VR R i A L i VR B, IR R 52 5 VAR
oo ikl FEARSEESH, FIFHF AR R PR R B, i8S Imagel AR ECF AL “ ST HL
Ba” APPIRIEE A ((R). SR EU(G). W AB)EHE, W#FEX@ITHER. G. BH—/EGH
L4 G,
G,=G/(R+G +B) (4)
1.2 AR
2.000 mol-L ™I B A W (VERB B #)), 2.000 mol-L™' HCIA W (AR 3E), 2.000 x 1072 mol-L™ LA ¥ (b
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1.3 XBHRIEFE

W R NS, 100 mLAEFEIRSAS, 50 mLEEMI6A, 5 mLEBEE3S, 10 mLBHRE3
Y, MEEKIE, BEHEER, LEDYSIE(EIE9000 K, 3 W): EAEFHL, Imagel /st FIG A HE #5010
FHL “LRFHUEES” APP,

e B B R R G B LR . 7E B0 P BE A AOBAR — i T AL K LG S T FL A FE G
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1.4 SERBPRITTERR
1.4.1 TAEMHZNE

@ B — RPN EAE2.000 x 104-1.600 x 10> mol-L™ Il 7 »

@ HFHHATE30 °C. 35 CCHLE MR AE B3 I I B 2% R I RS

@ HHEE AR, G BEE, BEIXNG,, HLH CaG, TAEHLZ.

X FImagel 84, A “Rectangle” REHUE frop#r X8, BEJ5H “Analyze” ZhagH ) “Color
Histogram” B A] G it HiZ X IHRGBIE S . X T FHL “ L IEZE” APP, AULEH/ T XBH £
IRGB{E &, FERTFIHME.

1.4.2 WAL R SOE 2 E

O FTHIEA KA, BE KR E30 °C; BMUF R AE30 °C F HE .

@ #ERIPAIR, FE50 mLA B IMASBREI . AR LK% 30 mLZRI/K, 30 °CMEIR .

@ FER IR0 BRI, 2K E 2

@ ¥ S SN BB IR B R DA, FFETHI .

® 2 minfrIHE R P EEARAS (H 1] R s 8 50) o

© Ve YRR E, R IR E R R R AT

@ WiE MR35 °C, EH FRINES TR,

K1 RPEREASIMANER
SRR R T HCUAW(mL)  BUAW(mL)  WEABmL) | RNARFS  HCUEW(mML)  BUAR(mL)  PEEVE#(mL)

1 5.00 5.00 5.00 5 5.00 5.00 4.00
2 4.00 5.00 5.00 6 5.00 5.00 6.00
3 6.00 5.00 5.00 7 5.00 5.00 7.00
4 7.00 5.00 5.00
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2 HR5ie
21 TiEmh&

SEIG A I E30 °Cy 35°C R, WELE2.000 x 1074-1.600 x 107> mol- L™ A RILIA TR KBRS .
ImageJ R AFEL “SCRTEUEEE” APPXYAH G B v i ATRGB T, HiZB X ()IHHEG,, SRWNE 2078,

R ARREBEBEBEXRGBER

i Cy X 1073 (mol-L™") A R S R G B G,

30 °C 1.600 [ 1 231.735 69.876 16.245 0.220
1.400 I o 234.777 87.151 14.622 0.259
1.200 LN 3 240.989 100.451 11.434 0.285
1.100 Bl 3 236.377 110.058 2.620 0.315
0.800 [ A 240.917 127.720 1.630 0.345
0.600 LA 3 233.101 141.408 1.147 0.376
0.500 L 3 231.066 151.543 1.338 0.395
0.400 - A 226.521 159.195 4.105 0.408
0.200 224.618 189.221 95.158 0.372

WEER G, =-154.488 x Ca+ 0.470  R*=0.9987

35°C 1.600 _ 239.093 72.605 14.862 0.222
1.400 Ma™ 241.668 85.028 14.037 0.250
1.200 | N | 247.559 98.257 12.857 0.274
1.100 | N | 251.605 123.512 12.884 0.318
0.800 | S | 253.560 144.534 13.048 0.352
0.600 I 254.816 170.479 13.144 0.389
0.500 | 254.680 180.722 12.428 0.404
0.400 254.426 195.313 16.626 0.419
0.200 250.208 219.079 132.278 0.364

WEER G,=-169.344 x Cu+0.487  R>=0.9961

WRER2P Cu 5G,HUH, BT CoG, LIEMLZ, FFIATERER S, SRMERTR, Caffd.000 x
1074-1.600 x 107 mol- LYo 2 WA}, Cu5G,BH RIFHIZLMHERR. (H7E2.000 x 10 mol-L K&
i, HELT S5 BeerE AL I BE -5 9 B 1 25

0.45

040

0.35f

0.25}

0.20 . . .
0.000  5.000x10* 1.000x10° 1.500x107
Cyy (mol - L)

B2 FAREBEETCa5G.HIRFR
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M E R 1 BAR RA R ] B EERES, HFHEITRGB T, 321G, 5 M EFIR R 30 °C.
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-0.70
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K SN E AH DL S B AN Crm s it N R B TT FE(IN(3)), AT EIAS A S SEIELFE T %
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®3 AERBETUANRMER, RNSH. REERELH

i J AR R 7S J% R 3H # (mol-L-s™") S Hx, y J N H A (L-mol 1-s7h)
30 °C 1 2.08 x 107° x=1.05=1 517 x 1073
2 1.59 x 107° y=101=1
3 2.43 x10°°
4 3.00 x 107°
5 1.51 x 10°°
6 2.36 x 107
7 2.96 x 107°
35°C 1 3.54 x10°¢ x=101=1 8.93 x 1073
2 2.85x107° y=1.00=1
3 4.20x 107
4 5.30 x 107°
5 2.89 x 10°¢
6 4.41 x 107
7 5.40 x 10°°
2.3 FEHEAXRE

2 BB HS I A, BATAKIL “ IBRRAL SR R AU 0BS5S B EDULRRE UL S B A
RWOCFE SRAIR R . Yt AR T R SE S0 B kb B 5 2k F R S0 FCSE U0 AR 45 A 1 HUE A
o SIS HOMXT LR B O AR HEAT AR, PRI 1225 54 . A8 i Potplayerdt = 55 lUE:
BEATHGE, I Imagel BCPF 3 HUBUGE BB RGBAE B, 42 A S2I0 T kAT Bedls 70 i 5t 5. AL ]
PEAME RS2 S e 7 P R AL o o DR B R PR AR S B B etk , IR S AR ELUL T AR T IR N R
RO TERE RIS, Ok 128 2 %

3 &iE

WRAE P RBRAL S L S P A AR B TR, A i SR AR BE TR Y B R R S B AR A B, A
BT BTN E I RS, EAFE IR N FRIT7E. oot a i se it st % 1 &
PR 5| A5 TS P AR, N AR PRI, B 17 SRS 4 RUERR L, IR 1 %2 45 X Lamber-Beer i€ it &
Bt BT R B AR

Z % X W

[1] HERZEE, 5 H4KEE, BT, W2, 530 dbat: M5 HE thhtt, 2004: 107-111.
(2] 5B, B G B E TR EETE. dbat: T R, 1983: 40-65.
[3] Hussain, C. M.; Dolak, I. Spectrometric Measurements. In Smartphone: A New Perspective in Analysis; Hussain, C. M. Ed.; Elsevier:

Amsterdam, the Netherlands, 2021; pp. 73-84.
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